The effects of benzophenone-3 on apoptosis and the expression of sex hormone receptors in the frontal cortex and hippocampus of rats.
Benzophenone-3 (BP-3) is the most commonly used chemical UV filter. This compound can easily be absorbed through the skin and the gastrointestinal tract and can disturb sex hormone receptor function. BP-3 is lipophilic and should cross the blood-brain barrier and it may reduce the survival of neurons, although so far, its effects on nerve cells have been studied in only in vitro cultures. The aim of the present study was to determine the effects of BP-3 on apoptosis and the expression of oestrogen, androgen and arylhydrocarbon receptors (AhR) in the rat frontal cortex and hippocampus. This compound was administered dermally to female rats during pregnancy and next to their male offspring through 6 and 7 weeks of age. BP-3 in the frontal cortex induced the mitochondrial apoptosis pathway by increasing the active forms of caspase-3 and caspase-9, inducing the pro-apoptotic proteins Bax and Bak and increasing the number of cells with apoptotic DNA fragmentation. In the hippocampus, an increase in the caspase-9 level and a downward trend in the level of anti-apoptotic proteins were observed. In both brain regions, the contents of ERβ in the nuclear fraction and GPR30 in the membrane fraction were significantly reduced. BP-3 significantly increased AhR in the cytosol of the frontal cortex but had no effect on the content of this receptor in the hippocampus. This is the first study showing that exposure to BP-3 induces the mitochondrial apoptosis pathway in the rat frontal cortex and this effect may result from a weakening of the neuroprotective effects of oestrogen and/or an intensification of AhR-mediated apoptosis.